Introduction !
The available studies on foetal gender as a specific influencing variable during pregnancy and birth are limited. In comparison our knowledge on the progress of infantile growth is relatively certain. In 280 days the unborn baby achieves a length of ca. 50 centimetres, whereby infant boys have on average a body length 1 centimetre and a head circumference of ca. 5 millimetres more than infant girls. At all times during pregnancy female foetuses have larger length-weight and head circumference-weight ratios than males. Already in the second trimester girls exhibit a shorter femur Abstract ! Introduction: Data on specific characteristics based on the gender of the unborn baby and their significance for obstetrics are limited. The aim of this study is to analyse selected parameters of obstetric relevance in the phases pregnancy, birth and postpartum period in dependence on the gender of the foetus. Materials and Methods: The selected study method comprised a retrospective data acquisition and evaluation from the Austrian birth register of the Department of Clinical Epidemiology of Tyrolean State Hospitals. For the analysis all inpatient singleton deliveries in Austria during the period from 2008 to 2013 were taken into account (live and stillbirths n = 444 685). The gender of the baby was correlated with previously defined, obstetrically relevant parameters. Results: In proportions, significantly more premature births and sub partu medical interventions (vaginal and abdominal surgical deliveries. episiotomies) were observed for male foetuses (p < 0.001). The neonatal outcome (5-min Apgar score, umbilical pH value less than 7.1, transfer to a neonatal special unit) is significantly poorer for boys (p < 0.001). Discussion: In view of the vulnerability of male foetuses and infants, further research is needed in order to be able to react appropriately to the differing gender-specific requirements in obstetrics. length and a smaller biparietal head diameter. Although girls show a lower intrauterine growth in comparison to boys they exhibit an accelerated maturation of about 4-6 weeks [1] . Various studies have shown that placental dysfunctions, especially severe pre-eclampsia and intrauterine growth retardation, occur significantly more frequently in pregnancies involving a male foetus. The placentas of male foetuses exhibit significantly higher rates of deciduitis and velamentous navel insertions as well as a significantly lower incidence of placental infarction than the placenta of female foetuses [2] [3] [4] [5] [6] . In the mothers of male infants, in comparison to the mothers of female babies, higher incidences of premature rupture of membranes and premature births can be observed [7] . The rates of gestational diabetes mellitus, macrosomia, protracted opening and expulsion phases, umbilical cord prolapses, umbilical cord looping and genuine umbilical cord knots are significantly elevated. Furthermore, male babies are more frequently delivered by Caesarean section than female babies [7] [8] [9] . Also, the rates of vaginal surgical deliveries are higher, and the indication for birth completion is more frequently given with the diagnosis of "threatening intrauterine asphyxia" in the case of male babies. The rate of sonographically diagnosed growth retardation, however, is higher for female infants [10] . Several studies have recognised male gender as being a risk factor during pregnancy and birth. The biological mechanisms of this gender-specific difference are, however, still virtually unknown even though various theories discuss the influence of hormonal, physiological or genetic factors [8, [11] [12] [13] [14] .
Zusammenfassung
Although new management strategies have led to better and better therapeutic results for very preterm infants, boys still exhibit higher mortality and morbidity than girls. For boys in the group of very preterm infants significant differences can be seen in the criteria higher birth weight, oxygen dependency, hospital stay, pulmonary bleeding, treatment with steroids, skull anomalies and mortality. These differences also remain significant in the subsequent course. The authors conclude that male gender per se represents a risk factor for the poor general condition of very premature babies as well as for their poorer developmental course [15] [16] [17] . The accelerated maturation for girls is well known and, in the neonatal period and infancy, results in girls having a markedly greater ability to form a primary relationship, being emotional stable, easier to calm down and being less restless. The perception of social and other interactions starts earlier in girls. In boys, on the other hand, the early ability to form relationships and coping strategies, for example, in cases of pain and discomfort are influenced by the greater restlessness, the delayed development of sleep rhythm and the vulnerability. "In unfavourable circumstances this leads to a higher degree of psychophysical stress in the male child" [18] . The consideration of gender-specific components already in the perinatal phase should, in the sense of the aims of gender medicine, help to optimise the preventative, diagnostic, therapeutic and rehabilitation processes of general and health care from the very beginning "to act as an important step and bridge towards personalised medicine" [19] . The aim of this study is to consider with the help of selected obstetrically relevant parameters the phases pregnancy, birth and postpartum period in relation to foetal gender. On the basis of the above-mentioned considerations, we posed the following guiding question for our research: what influence does foetal gender have on selected obstetric parameters?
Materials and Methods

!
For this publication we have obtained a positive vote from the Ethics Commission of Upper Austria and permission for the data analysis from the board of the Austrian birth register at the Department of Clinical Epidemiology of Tyrolean State Hospitals in Innsbruck. We have decided upon a retrospective data acquisition and evaluation from the Austrian birth register as method for this study. The Austrian birth register contains the results of all births occurring in hospitals in Austria since 2008 in an epidemiological data base.
Samples and variables
For the analysis, all inpatient singleton births in Austria in the period from 2008 to 2013 (n = 444 685 live births) were included. The gender of the baby was correlated with the following, previously defined and obstetrically relevant variables: parity, duration of pregnancy, birth weight, tocolysis, position of the baby at birth, drug-induced labour, micro blood gas analysis sub partu, peridural or spinal anaesthesia, delivery mode, delivery position, duration of delivery, performance of episiotomy, perineal trauma, 5-min Apgar score, umbilical cord pH, disorder of placenta separation, transfer of the infant post partum to neonatal department, perinatal mortality. The parameters duration of delivery, episiotomy, 5-min Apgar score, umbilical cord pH under 7.1 and transfer of the baby to a neonatal department were additionally analysed with the specific sample "live birth at term" (gestational weeks 36 + 6-42 + 0) (n = 411 380), in order to enable a differentiated presentation of the results.
Statistical evaluation
The χ2 test was used for the statistical evaluation and presentation of the results. As a consequence of the large sample size statistically significant results are possible already for small differences and have to be considered for their clinical relevance.
Results
!
Among the total number of all inpatient live births from singleton pregnancies in Austria in the period 2008-2013 (n = 444 685) 51.5 % were boys and 48.5 % were girls (l " Table 1 ). On analysis of the parity and its relationship to the gender of the baby, at first, no significant differences can be determined. Only after the motherʼs 7th delivery does a difference become visible: the relationship for boys of 56 % is significantly higher than that for girls with 44%.
Duration of pregnancy and birth weight
The proportion of male infants is markedly higher than that for female infants not only for the extremely preterm births (weeks of gestation < 27 + 6) and the very preterm births (weeks of gestation 28 + 0-31 + 6) but also for the late preterm births (weeks of gestation 32 + 0-36 + 6) (55.1 : 44.9 %; 56.3 : 43.8 %; 55.2 : 44.8 %). For term births, the ratio of girls to boys is balanced. Significantly more boys (53.4%) than girls (46.6 %) are born after completion of the 42nd week of pregnancy (p < 0.001). For the birth weights of the babies, it is seen that in the category under 500 g the ratio of male infants with 47.1 % is markedly lower than that of female infants with 52.9 %. In the category be-tween 500 g and 750 g the ratio of boys to girls is balanced. The ratio of male to female infants is significantly higher in the categories 750-999 g (55.3 % boys and 44.7 % girls) and 1000-1499 g (52.6 % boys and 47.4 % girls) (p < 0.001). In the category 1500-2499 g the ratio is reversed (46.5 % boys and 53.5 % girls), in the category 2500-3999 g it is balanced and in the category 4000-6500 g again markedly elevated in favour of boys (66.4 % boys and 33.6 % girls). The proportion of pregnancies and births in which tocolysis was applied is markedly higher for male foetuses with 55.4 % as compared to females with 44.6 %.
Sub partu interventions and delivery mode
For the parameters position of the baby at delivery, the ratio of boys to girls is relatively balanced for the proper cephalic position. On the other hand, there are marked differences with higher proportions for boys in cases with anomalous cephalic presentation (52.7 % boys, 47.3 % girls) and transverse presentation (53.8 % boys, 46.2 % girls) and there are significantly more girls with breech presentations at birth (45.6% boys, 54.4 % girls) (p < 0.001). With regard to drug-induced labour and foetal gender no differences could be found. Micro blood gas analyses during birth for evaluation of the general condition of the infant were employed significantly more often for boys (55%) than for girls (45%) (p < 0.001). Use of peridural or, respectively, spinal anaesthesia as pain therapy during birth was requested similarly independent of the gender of the unborn baby. With regard to the mode of delivery, there were no significant differences between the genders of the babies in the categories "spontaneous birth" and "primary Caesarean section". The proportion of boys is markedly higher than that of girls in the vaginal surgical delivery modes (vacuum: 56.8 % boys, 43.2 % girls; forceps: 62.4 % boys, 37.6 % girls) and also in the category "secondary Caesarean section" (55.7% boys, 44.3 % girls). For the parameter position of the baby in vaginal deliveries, the Austrian birth register records the categories "delivery room bed", "stool delivery", "water birth" and "others". In the context of these categories no relevant differences between the foetal genders could be demonstrated. For the duration of delivery, no relationships with foetal gender could be derived. In the case of duration of delivery in excess of 24 hours, the proportion of girls is slightly elevated as compared to boys, and this is also the case in the sample of term births. With 54.6 %, episiotomies are performed significantly more frequently in the births of boys than in the births of girls (p < 0.001). If we consider only the sample of term births (weeks of gestation 36 + 6 to 42 + 0), the result is very similar. In this subgroup the ratio is 54.4 % for the boys and 45.6 % for the girls. Similarly, perineal traumata, especially severe perineal traumata are more frequent in the course of birth of boys than during the birth of girls. Disorders of placental separation are significantly less frequent with 47.2 % in the placentas of male foetuses than in the placentas of female foetuses with 52.8 %.
Perinatal outcome
In the case of the 5-min Apgar score as instrument to evaluate the clinically identifiable general condition of the new born baby we find a significantly higher proportion especially of low scores for the boys. For all new born infants exhibiting an Apgar score of 9-10 after 5 minutes, the ratio between boys and girls is balanced. This tendency can also be seen when the reduced sample of live births at term is used in the analysis (weeks of gestation 36 + 6-42 + 0). The proportion of boys with an umbilical cord pH value of less than 7.1 is 53.9 % which is significantly higher than that for the girls with 46.1 %. Also in the sample of live births at term, boys show a significantly higher proportion of 53.6 % than girls with 46.4 % (p < 0.001). Transfer of the new born baby to a neonatal department between birth and the 7th day after birth in all categories is significantly more frequently necessary for boys than for girls. The same result is found on evaluating the sample of live births at term. The obstetric parameter mortality prior to birth (n = 2214) does not exhibit any differences with regard to the gender of the foetus. During delivery the relative proportion of male foetuses with 63.3 % as compared to 36.7 % for the female foetuses is markedly elevated as it is also after birth with 63.3 % for the boys and 36.7 % for the girls. Khalil (2013) and demonstrate that male foetuses have a higher vulnerability in the perinatal phase and a high obstetric risk [7, 10, 11] . The high tendency towards premature births or, respectively, the higher rate of preterm births for boys revealed by these data confirms the results of previous studies [2, 3, 6, 7] . Di Renzo et al. assumed that the higher incidences of premature rupture of membranes and preterm births among boys can be attributed to their relatively higher weights and lower gestational ages [7] . However, this assumption contradicts the results of Challis et al. (2013) , who demonstrated in their study that chorionic trophoblast cells from pregnancies with a male foetus possess the potential to generate a pro-inflammatory environment by which the significantly higher rate of male preterm births than female preterm births can be explained [20] . This further substantiates the results of Zeitlin et al. (2004) that the tendency for preterm births among boys is significantly more frequently due to the spontaneous onset of contractions and less often due to a medically indicated and drug-induced completion of the pregnancy [21] . This generally high rate of preterm births requires more research initiatives on the pathophysiological processes. For this there is a need to acquire basic knowledge about the intrinsic and extrinsic triggers of the threatening preterm birth as a complex event under consideration of gender-specific characteristics. We can also confirm the high rates of interventions among males foetuses sub partu (vaginal surgical conclusion of the birth process, Caesarean section) demonstrated in the studies of Di Renzo et al., Sheiner et al. and Dunn et al. [7, 8, 14] . The relatively higher rate of micro blood gas analyses (MBA) employed during the birth of boys allows the conclusion of a higher rate of at least suspected hypoxia in the foetal metabolism. In this context it is still not clear whether the physiological characteristics of boys lead more often to stress phases during birth or if the interpretation of findings (above all of CTG and MBA) require a gender-specific differentia- tion. In order to more exactly evaluate the foetal condition sub partu, we need a further specialisation of the possible monitoring and diagnostic options as well as their adaptation to gender-specific peculiarities. The higher birth weight of boys may be a factor to help explain the higher rates of vaginal surgical deliveries and Caesarean sections. However, it has not been possible to confirm a relationship between higher birth weight and longer duration of birth. At duration of birth in excess of 24 hours the proportion of girls is even higher than that of boys. As can be seen from the parameters 5-min Apgar score, umbilical pH value and transfer of the infant post partum, the higher intervention rate sub partu does not lead to a better neonatal outcome for boys in comparison to girls. Dunn et al. reported similar results where, in spite of a higher rate of interventions, lower Apgar scores, more reanimation procedures and a higher rate of respiratory distress were demonstrated for male babies [14] . Also in this context the question must be posed as to how reliable are the instruments used during birth to monitor the foetus and how valid is the interpretation of the so obtained data. One limitation of this study is the lacking analysis of multifactorial events. This would have been suitable to more precisely describe indications, interventions and neonatal outcome in relation to foetal gender.
Discussion
Conclusion ! According to these results male foetuses and babies exhibit a vulnerable constitution not only in the prepartal phase but also sub partu and post partum. On the basis of this finding, it is essential to generate further basic knowledge about the physiological and pathophysiological processes during pregnancy and birth in dependence on the gender of the foetus. Then it would be possible to derive preventative, diagnostic and therapeutic measures according to the foetal gender and to apply them accordingly. This knowledge could contribute to an optimisation of obstetric management, especially with regard to a reduction in the rates of preterm births and preterm interventions.
